Supplementation of plant sterols and minerals benefits obese Zucker rats fed an atherogenic diet.
In most hypertensive rat models, serum total cholesterol is typically low and the cholesterol is primarily in the HDL rather than the LDL fraction. This difference from humans usually makes these animals unsuitable for experimental atherosclerosis studies. In the present study, we induced severe hypercholesterolemia including a 10-fold increase in serum LDL cholesterol, endothelial dysfunction and hypertension as well as vascular and renal damage in obese Zucker rats by feeding a human-type high fat, high cholesterol and high salt diet (butter 18, cholesterol 1 and NaCl 6 g/100 g dry weight). Supplementation of this atherogenic diet with plant sterols (1 g/100 g) and replacing the NaCl partially by calcium, magnesium and potassium effectively prevented the diet-induced increases in total and LDL cholesterols and 24-h systolic and mean blood pressures, and markedly improved endothelial function. Plant sterols and the minerals also protected against vascular and renal damage and extended the life span of the obese Zucker rats by 60% compared with the rats fed the atherogenic diet. Our findings suggest that human-type cardiovascular disorders can be induced in obese Zucker rats by feeding a human-type atherogenic diet. This seems to be a suitable animal model for experimental studies on atherosclerosis and hypertension as well as for evaluating new dietary approaches to reducing cardiovascular risk.